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(54) Display device and television

(57) A display device (1) includes a frame-shaped
front cabinet (11) that includes a light-guiding hole (212)
to guide light from a light source to outside, a display (62)
including a display region that is disposed so as to be
exposed from the frame-shaped front cabinet, an oper-
ating board attached to an inner surface of the front cab-

inet and that includes a ground pattern on the surface
thereof on a side of the inner surface of the front cabinet,
and an LED as the light source that is attached to the
operating board and that is disposed at a position farther
behind the ground pattern on the operating board as seen
from the front.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinventionrelatestoadisplaydevice
and a television, and more particularly to a display device
and a television in which a light source is provided.

2. Description of the Related Art

[0002] Push-button switches in which a light source is
provided have been known in the past. See, for example,
Japanese Patent Application Laid-Open Publication No.
2007-141503.

[0003] Japanese Patent Application Laid-Open Publi-
cation No. 2007-141503 discloses a push-button switch
including a circuit board (board) that is attached to the
inner surface of a key top main body and that has a sec-
ond ground board (ground pattern) on the surface thereof
on the side of the inner surface of the key top main body
and a light-emitting element as a light source that is at-
tached to the circuit board and that is disposed so as to
protrude forward (toward the key top main body) from
the second ground board of the circuit board. In this push-
button switch, by providing a ground plate made of metal
used as a countermeasure against static electricity which
is formed so as to extend to the front of the light-emitting
element and by attaching the ground plate to the second
ground board, static electricity intruding from the front
side is dropped onto the ground plate that extends to the
front of the light-emitting element and diverted to the sec-
ond ground board (ground pattern), thus inhibiting the
static electricity from reaching the light-emitting element
used as the light source.

[0004] However, because the push-button switch of
Japanese Patent Application Laid-Open Publication No.
2007-141503 inhibits static electricity from reaching the
light-emitting element by dropping the static electricity
intruding from the front side onto the ground plate that
extends to the front of the light-emitting element, there
is the inconvenience of having to provide a ground plate
exclusively as a countermeasure against static electric-
ity, separately from the circuit board that has the ground
pattern. Therefore, when the push-button switch de-
scribed in Japanese Patent Application Laid-Open Pub-
lication No. 2007-141503 is applied to a display device,
there is a problem in that it is necessary to provide a
ground plate exclusively as a countermeasure against
static electricity, separately from the circuit board that
has the ground pattern in order to inhibit static electricity
from reaching the light-emitting element used as the light
source.

SUMMARY OF THE INVENTION

[0005] Accordingly, preferred embodiments of the
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present invention provide a display device and a televi-
sion that prevent static electricity from reaching a
light-emitting element used as the light source without
providing any member exclusively as a countermeasure
against static electricity, separately from a circuit board
that includes a ground pattern.

[0006] A display device according to a first preferred
embodiment of the present invention includes a
frame-shaped front case thatincludes a light-guiding hole
arranged to guide light from the light source to the out-
side, a display including a display region that is exposed
from the frame-shaped front case, a board that is at-
tached to the inner surface of the front case and that
includes a ground pattern on the surface thereof on the
side of the inner surface of the front case, and a light-
emitting element as the light source that is attached to
the board and that is disposed at a position farther behind
the ground pattern of the board as seen from the front.
[0007] In this display device according to the first pre-
ferred embodiment of the present, as was described
above, by providing a light-emitting element as the light
source that is attached to the board and that is disposed
at a position farther behind the ground pattern of the
board as seen from the front, the static electricity intruding
into the interior of the display device from the light-guiding
hole of the front case can be dropped (removed) directly
onto the ground pattern provided in front of the light-emit-
ting element before reaching the light-emitting element.
Consequently, it is possible to prevent static electricity
from reaching the light-emitting element used as the light
source without providing any member exclusively as a
countermeasure against static electricity, other than the
board which has a ground pattern.

[0008] In the display device according to the first pre-
ferred embodiment of the present, the ground pattern is
preferably arranged on the surface of the board so as to
be exposed to the interior of the light-guiding hole of the
front case as seen from the front. If such a configuration
is adopted, static electricity intruding via the light-guiding
hole can easily be dropped (removed) directly onto the
ground pattern.

[0009] In this case, the ground pattern exposed to the
interior of the light-guiding hole of the front case is pref-
erably provided on the surface of the board so as to sur-
round the circumference of the light-emitting element as
seen from the front. With such a configuration, even if
static electricity should intrude from any direction around
the light-emitting element, the static electricity can be re-
moved by the ground pattern being arranged to surround
the circumference of the light-emitting element, so it is
possible to effectively prevent the static electricity from
reaching the light-emitting element used as the light
source.

[0010] In the display device according to the first pre-
ferred embodiment of the present invention, the board is
preferably attached to the front case such that the ground
pattern on the board is in contact with the opening edge
portion of the light-guiding hole in the front case toward
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the board without any space. If such a configuration is
adopted, static electricity can be prevented from intruding
into the interior of the display device from the space be-
tween the ground pattern on the board and the board-
side opening edge portion of the light-guiding hole in the
front case, so it is possible to more effectively prevent
the static electricity from reaching the light-emitting ele-
ment.

[0011] In the display device according to the first pre-
ferred embodiment of the present invention, it is prefer-
able that the board include a light-emitting element in-
stallation hole where the light-emitting element is dis-
posed, that the ground pattern be provided on the surface
of the board in the vicinity of the opening edge portion of
the light-emitting element installation hole in a circumfer-
ential configuration along the opening edge portion of the
light-emitting element installation hole, and that the light-
emitting element be disposed in the interior of the light-
emitting element installation hole of the board and in a
position farther behind the ground pattern on the board
as seen from the front. With such a configuration, the
light-emitting elementcan be disposed easily in a position
farther behind the ground pattern merely by disposing
the light-emitting element in the interior of the light-emit-
ting element installation hole that is provided with the
ground pattern in a circumferential configuration along
the opening edge portion.

[0012] In this case, it is preferable that the opening
edge portion of the light-emitting elementinstallation hole
toward the front case be provided on the inside of the
opening edge portion of the light-guiding hole toward the
board as seen from the front, and that the ground pattern
be provided on the surface of the board in a region be-
tween the opening edge portion of the light-emitting ele-
mentinstallation hole toward the front case and the open-
ing edge portion of the light-guiding hole toward the
board. If such a configuration is adopted, the ground pat-
tern preferably having a circumferential configuration
along the opening edge portion of the light-emitting ele-
ment installation hole of the board can be formed easily
in an exposed manner by utilizing the difference in the
size of the opening edge portions between the opening
edge portion of the light-guiding hole toward the board
and the opening edge portion of the light-emitting ele-
ment installation hole toward the front case.

[0013] In a configuration in which the board includes
the light-emitting elementinstallation hole, it is preferable
that the light-emitting element include a light-emitting el-
ement main body and a board attachment member, and
that the board attachment member of the light-emitting
element be attached to the surface of the board on the
side opposite from the front case in a state in which the
light-emitting element main body is disposed in the light-
emitting element installation hole. With such a configu-
ration, the light-emitting element can be disposed easily
in the interior of the light-emitting element installation hole
in the board and in a position farther behind the ground
pattern on the board merely by attaching the board at-
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tachment member of the light-emitting element to the sur-
face ofthe board on the side opposite from the front case.
[0014] In the display device according to the first pre-
ferred embodiment of the present invention, it is prefer-
able that the light-guiding hole in the front case have a
substantially circular truncated cone shape, that the
smaller opening edge portion of the substantially circular
truncated cone-shaped light-guiding hole contact the
board, and that the ground pattern on the board be ex-
posed on the inside of the smaller opening edge portion
of the substantially circular truncated cone-shaped light-
guiding hole. If such a configuration is adopted, the light-
guiding hole which becomes a static electricity intrusion
path becomes gradually smaller along the direction of
intrusion of the static electricity, so itis possible to narrow
down the region reached by the static electricity. As a
result, the static electricity can be removed efficiently
even with a small ground pattern.

[0015] In the display device according to the first pre-
ferred embodiment of the present invention, it is prefer-
able that the front case include a panel including a panel
hole that has an opening edge portion with a smaller inner
diameter than the opening edge portion of the light-guid-
inghole inthe front case toward the outer surface thereof,
and that the panel be attached to the front side of the
front case such that the panel hole overlaps with the light-
guiding hole in the front case. With such a configuration,
even in cases where the panel is attached to the front
side of the front case in a positionally shifted state, the
panel hole and the light-guiding hole tend to be disposed
in mutually overlapping positions, so light can be emitted
to the outside easily via the panel hole.

[0016] In the display device according to the first pre-
ferred embodiment of the present invention, it is prefer-
able that a rear frame made of metal be provided on the
rear side of the display, and that the ground pattern be
electrically connected to the rear frame. If such a config-
uration is adopted, the static electricity dropped onto the
ground pattern on the board is diverted to the rear frame
that has a large surface area, thus making it possible to
prevent the static electricity from remaining on the board.
[0017] In the display device according to the first pre-
ferred embodiment of the present invention, it is prefer-
able that a plurality of capacitance switches be provided
in the vicinity of the light-emitting element disposed on
the board, and that the light-guiding hole be provided in
a position of the front case from which the light-emitting
element and the ground pattern are exposed and from
which the capacitance switches are not exposed as seen
from the front. With such a configuration, even in cases
where the capacitance switches are provided in the vi-
cinity of the light-emitting element disposed on the board,
static electricity intruding via the light-guiding hole is
dropped onto the ground pattern, so it is possible to pre-
vent the static electricity from directly reaching the ca-
pacitance switches. Thus, with preferred embodiments
of the presentinvention, itis possible to prevent the static
electricity from reaching the light-emitting element and
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the capacitance switches without providing a ground
plate or the like as a countermeasure against static elec-
tricity in front of the board, so the capacitance switches
can be in direct contact with the inner surface of the front
case. As a result, the capacitance switches can be op-
erated properly.

[0018] The television according to a second preferred
embodiment of the present invention includes a receiver
capable of receiving a television broadcast, a
frame-shaped front case thatincludes a light-guiding hole
to guide light from the light source to the outside, a display
device including a display region that is disposed so as
to be exposed from the frame-shaped front case, a board
that is attached to the inner surface of the front case and
that includes a ground pattern on the surface thereof on
the side of the inner surface of the front case, and a light-
emitting element as the light source that is attached to
the board and thatis disposed at a position farther behind
the ground pattern of the board as seen from the front.
[0019] In the television according to the second pre-
ferred embodiment of the present invention, as was de-
scribed above, by providing the light-emitting element as
the light source that is attached to the board and that is
disposed at a position farther behind the ground pattern
of the board as seen from the front, static electricity in-
truding into the interior of the display device from the
light-guiding hole in the front case can be directly dropped
onto the ground pattern provided in front of the light-emit-
ting element before reaching the light-emitting element.
This makes it possible to prevent the static electricity from
reaching the light-emitting element used as the light
source without providing any member exclusively as a
countermeasure against static electricity, separately
from the board that has a ground pattern.

[0020] The above and other elements, features, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of the preferred embodiments with reference
to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a diagram of the television according
to a preferred embodiment of the present invention as
seen from the front.

[0022] FIG. 2is anexploded perspective view showing
the overall configuration of the television according to a
preferred embodiment of the present invention.

[0023] FIG. 3is an enlarged diagram of the lower por-
tion on the rear side of the front cabinet of the television
according to a preferred embodiment of the present in-
vention.

[0024] FIG. 4 is a diagram showing the panel of the
television according to a preferred embodiment of the
present invention.

[0025] FIG. 5isadiagram showing the operating board
of the television according to a preferred embodiment of
the present invention.
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[0026] FIG. 6 is a diagram for illustrating the path for
diverting static electricity in the television according to a
preferred embodiment of the present invention.

[0027] FIG. 7 is a diagram showing the front cabinet
side of the board fixing member of the television accord-
ing to a preferred embodiment of the present invention.
[0028] FIG. 8 is a diagram showing the opposite side
of the front cabinet side of the board fixing member of
the television according to a preferred embodiment of
the present invention.

[0029] FIG. 9is a diagram in a state in which the op-
erating board is attached to the front cabinet of the tele-
vision according to a preferred embodiment of the
present invention.

[0030] FIG. 10is a diagram in a state in which the op-
erating board and the board fixing member are attached
to the front cabinet of the television according to a pre-
ferred embodiment of the present invention.

[0031] FIG. 11 is a diagram of a LED exposing hole or
light guiding hole in the front cabinet of the television
according to a preferred embodiment of the present in-
vention as seen from the front of the television.

[0032] FIG. 12 is a sectional view along line 100-100
in FIG. 10.

[0033] FIG. 13 is a sectional view along line 200-200
in FIG. 10.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0034] Preferredembodiments ofthe presentinvention
will be described below with reference to the figures.
[0035] The configuration of the television 1 according
to a preferred embodiment of the present invention will
be described with reference to FIGs. 1 through 13. Note
that the television 1 is one example of a "display device"
according to various preferred embodiments of the
present invention.

[0036] The television 1 according to a preferred em-
bodiment of the presentinvention includes a front cabinet
11 on the front side (Y1 direction side) of the television
1asshownin FIG. 1. Furthermore, a panel 21 is attached
to the front side of the front cabinet 11. Moreover, an
operating board 31, a metal plate 41 attached to the op-
erating board 31, and a board fixing member 51 are at-
tached to the lower portion on the rear side (Y2 direction
side) of the front cabinet 11 as shown in FIG. 2. In addi-
tion, a display device main body 61 is provided on the
rear side of the front cabinet 11. The display device main
body 61 includes a display 62 including a display region
thatis disposed so as to be exposed from the front cabinet
11, circuit boards 63a and 63b, and a stand attachment
member 64. Furthermore, a cover member 65 is attached
to the rear side of the display device main body 61. More-
over, a stand member 71 is attached to the stand attach-
ment member 64 of the television 1 from the lower side
(Z2 direction side). Note that the front cabinet 11 is one
example of a "front case" according to a preferred em-
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bodiment of the present invention. In addition, the oper-
ating board 31 is one example of a "board" according to
a preferred embodiment of the present invention.
[0037] AsisshowninFIG. 1, the front cabinet 11 pref-
erably has a substantially rectangular shape (horizontally
elongated rectangular shape) having the shape of a
frame as viewed from the front surface. Furthermore, the
front cabinet 11 is preferably formed from a resin such
as polystyrene. The front cabinet 11 is configured such
that the panel 21 can be attached to the lower portion
thereof.

[0038] Here, in the present preferred embodiment, as
is shown in FIG. 3, the front cabinet 11 is provided with
a light-guiding hole 111 that guides light irradiated from
an LED 312 (described later) to the outside of the televi-
sion 1 and a light-intake hole 116 that takes light into an
illuminance sensor 313 and an IR light-receiver 314 (de-
scribed later). Moreover, two attachment members 112
and 113 that fix the board fixing member 51 to the front
cabinet 11, aboss 114 that has the function of positioning
the metal plate 41 (see FIG. 2) attached to the operating
board 31, and a plurality of positioning members 115 that
position the operating board 31 are provided on the inside
(rear side) of the front cabinet 11.

[0039] The light-guiding hole 111 is preferably provid-
ed substantially in the center in the X direction of the
lower portion of the front cabinet 11. In addition, the
light-guiding hole 111 is provided in a position that allows
the LED 312 to be exposed and does not allow capaci-
tance switches 311 to be exposed (see FIG. 11). Fur-
thermore, the light-guiding hole 111 preferably has a sub-
stantially circular truncated cone shape (see FIG. 12).
The light-guiding hole 111 in the front cabinet 11 is pro-
vided between the two attachment members 112 and
113. Moreover, an opening edge portion 111a (see FIG.
11) which is the larger of the edge portions of the sub-
stantially circular truncated cone-shaped light-guiding
hole 111 is provided on the front side (Y1 direction side)
of the front cabinet 11, while an opening edge portion
111b which is the smaller of the edge portions of the
substantially circular truncated cone-shaped light-guid-
ing hole 111 is provided on the rear side (Y2 direction
side) of the front cabinet 11. In addition, the opening edge
portion 111b of the light-guiding hole 111 is configured
so as to contact a ground pattern 317 (see FIG. 12) on
the operating board 31 without any space and also con-
figured such that the ground pattern 317 is exposed on
the inside of the opening edge portion 111b of the light-
guiding hole 111 as shown in FIGs. 11 and 12.

[0040] Furthermore, the two attachment members 112
and 113 are provided in the lower portion on the inside
(Y2 direction side) of the front cabinet 11 in the vicinity
of the center thereof as shown in FIG. 3. The two attach-
mentmembers 112 and 113 are disposed with a specified
space from each other. Moreover, the attachment mem-
ber 112 on the X2 direction side is provided with a posi-
tioning member 112awhich positions the operating board
31 with respect to the left-right direction (X direction) of
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the front cabinet 11, a hook engaging member 112b with
which the corresponding hook 512 of the board fixing
member 51 is engaged, and a screw hole 112c to fix the
board fixing member 51 to the attachment member 112
preferably via a screw 513b (see FIG. 2). In addition, the
positioning member 112a is arranged such that the two
attachment members 112 and 113 protrude in mutually
facing directions. Furthermore, the positioning member
112a preferably includes a rectilinear rib that extends in
the Y direction. Moreover, the attachment member 113
on the X1 direction side is provided with a hook engaging
member 113a with which the corresponding hook 512 of
the board fixing member 51 is engaged and a screw hole
113b to fix the board fixing member 51 to the attachment
member 113 preferably via a screw 513b.

[0041] In addition, the hook engaging members 112b
and 113a are provided in positions that are respectively
located outside of the screw hole 112c of the attachment
member 112 and the screw hole 113b of the attachment
member 113 in the X direction as shown in FIG. 3. Fur-
thermore, the hook engaging members 112b and 113a
preferably have a shape that engages with the hooks 512
of the board fixing member 51.

[0042] The panel 21 is attached to the lower portion on
the front side (Y1 direction side) of the front cabinet 11
as shown in FIG. 1. Moreover, the panel 21 is configured
so as to be able to transmit light. Operating members
211 pertaining to the volume (down), volume (up), menu,
source, channel (down), channel (up), and power corre-
sponding to the plurality of capacitance switches 311 are
provided on the front side (Y1 direction side) of the panel
21.

[0043] In addition, a panel hole 212 that guides the
light irradiated from the LED 312 (described later) to the
outside of the television 1 is provided substantially in the
central portion of the panel 21 in the X direction as shown
in FIG. 4. Furthermore, the panel hole 212 is preferably
configured so as to have a smaller inner diameter than
the opening edge portion 111a of the light-guiding hole
111 (see FIG. 11) on the outer surface (Y1 direction side)
of the front cabinet 11. Moreover, the panel 21 is attached
to the front side (Y1 direction side) of the front cabinet
11 such that the panel hole 212 overlaps with the light-
guiding hole 111 in the front cabinet 11. In addition, the
panel 21 is arranged so as to correspond to the shape
of the lower portion of the front cabinet 11. Furthermore,
the panel 21 is preferably formed by resin molding. More-
over, the panel 21 is attached to the lower portion of the
front cabinet 11 preferably by a double-sided adhesive
tape (not illustrated), for example.

[0044] As is shown in FIG. 5, the operating board 31
is provided with the a plurality (for example, sevenin this
preferred embodiment) capacitance switches 311 that
can detect the change in capacitance, an LED 312 that
indicates the status of the power of the television 1, an
illuminance sensor 313 that detects the brightness of the
installation location of the television 1, an IR light-receiver
314 that receives an IR signal emitted from a remote
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controller, a substantially circular cylindrical-shaped LED
installation hole 315 that has the LED 312 installed in the
interior thereof, and a ground pattern 317 to drop and
prevent static electricity. The capacitance switches 311
are configured so as to detect the operation by the user
by detecting the capacitance that changes as a result of
the user touching one of the operating members 211 (see
FIG. 4) of the panel 21 attached to the front cabinet 11
corresponding to each of the capacitance switches 311.
[0045] The seven capacitance switches 311 are re-
spectively disposed at specified intervals in the long-side
direction (X direction) of the operating board 31 as shown
in FIG. 5. Each of the seven capacitance switches 311
preferably has a substantially rectangular shape. In ad-
dition, the capacitance switches 311 and the front-side
(Y1 direction-side) surface of the operating board 31 pref-
erably are substantially coplanar. The operating board
31 is attached to the front cabinet 11 such that the ca-
pacitance switches 311 are tightly attached to the inner
surface of the front cabinet 11. Note that the LED 312 is
one example of a "light-emitting element" according to a
preferred embodiment of the presentinvention. Note that
the LED installation hole 315 is one example of a "light-
emitting element installation hole" according to a pre-
ferred embodiment of the present invention.

[0046] Furthermore, the LED 312 includes an LED
main body 312a and a board attachment member 312b
as shown in FIG. 12. The LED 312 is disposed in the
interior of the LED installation hole 315. Moreover, the
LED 312is provided in the interior of the LED installation
hole 315 of the operating board 31 and disposed at a
position farther behind the ground pattern 317 on the
operating board 31 as seen from the front (Y1 direction)
(see FIG. 12). In addition, the LED 312 is provided in a
position that is substantially one half of the thickness of
the operating board 31 as seen from an LED exposing
hole 315. Furthermore, the board attachment member
312b of the LED 312 is attached to the back side (Y2
direction side) of the operating board 31 by solder 316
(see FIG. 12). Note that the LED main body 312a is one
example of a "light-emitting element main body" accord-
ing to a preferred embodiment of the present invention.
[0047] Moreover, the ground pattern 317 preferably
made of copper or the like is provided on the opening
edge portion 315a (see FIG. 11) on the front side (Y1
direction side) of the LED installation hole 315. The
ground pattern 317 is provided on the surface of the op-
erating board 31 in the vicinity of the opening edge portion
315a. The opening edge portion 315a of the LED instal-
lation hole 315 toward the front cabinet 11 is provided on
the inside of the opening edge portion 111b of the
light-guiding hole 111 toward the operating board 31 as
seen from the front. The ground pattern 317 is configured
so as to be exposed to the interior of the light-guiding
hole 111 of the front cabinet 11 as seen from the front of
the front cabinet 11 as shown in FIG. 11.

[0048] The ground pattern 317 is preferably arranged
in a circumferential configuration along the opening edge
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portion 315a on the front side (Y1 direction side) of the
LED installation hole 315 in which the LED 312 is dis-
posed as seen from the front of the front cabinet 11. In
addition, the ground pattern 317 is provided so as to cir-
cumferentially surround the LED 312 as seen from the
front of the front cabinet 11. Furthermore, the ground
pattern 317 is provided in a region between the opening
edge portion 111b of the light-guiding hole 111 in the
front cabinet 11 and the opening edge portion 315a on
the front side of the LED installation hole 315 in the op-
erating board 31 (see FIG. 11).

[0049] Moreover, as is shown in FIG. 5, a ground pat-
tern 318 preferably made of copper or the like is provided
around the illuminance sensor 313 and the IR light-re-
ceiver 314 that are provided on the operating board 31.
The ground pattern 317 and ground pattern 318 of the
operating board 31 have the function of diverting static
electricity that has intruded in the periphery of the oper-
ating board 31. In addition, the ground pattern 317 and
the ground pattern 318 are electrically connected by a
wiring pattern (not illustrated). Furthermore, the frame-
shaped metal plate 41 to divert static electricity from the
ground pattern 318 of the operating board 31 to a rear
frame 621 is attached to the upper side (Y1 direction
side) of the ground pattern 318 as shown in FIG. 6.
[0050] The frame-shaped metal plate 41 is attached to
the ground pattern 318 in contact therewith so as to ex-
pose theilluminance sensor 313 and the IR light-receiver
314 as shown in FIG. 6. Moreover, the metal plate 41 is
provided with a hole 411 that performs the positioning of
the metal plate 41. The hole 411 in the metal plate 41 is
configured so as to be positioned by engaging with the
boss 114 of the front cabinet 11. In addition, the metal
plate 41 is configured so as to be connected to the rear
frame 621 made of metal. The static electricity dropped
onto the ground pattern 318 of the operating board 31
reaches the rear frame 621 having a large surface area
via the metal plate 41 and is discharged.

[0051] Furthermore, a cutout319is provided in the end
portion of the operating board 31 in the X2 direction as
shown in FIG. 5. A hole 320 to let out the boss 114 (see
FIG. 3) used to position the metal plate 41 is provided in
the operating board 31 on the X1 direction side thereof.
Two cutouts 321 corresponding to the shape of the po-
sitioning members 115 (see FIG. 3) of the front cabinet
11 are provided in the short-side direction (Z direction)
of the operating board 31. As is shown in FIG. 9, the
operating board 31 is configured so as to be positioned
on the front cabinet 11 as aresult of the cutout 319 being
engaged with the positioning member 112a of the front
cabinet 11 and as a result of the cutouts 321 and the
upper surface side (Z1 direction side) of the operating
board 31 being engaged with the positioning members
115 of the front cabinet 11.

[0052] Note that a terminal 322 and a terminal 323 are
provided on the rear surface of the operating board 31
as shown in FIG. 5. The terminal 322 is connected to the
circuit board 63a by wiring (not illustrated). A signal as a
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change in capacitance that is detected by one of the ca-
pacitance switches 311 is transmitted from the terminal
322 to the circuit board 63a via the wiring (notiillustrated).
Moreover, the terminal 323 is configured so as to be con-
nected to a personal computer when updating firmware
that controls the capacitance switches 311 of the oper-
ating board 31. In this case, the firmware data transferred
from the personal computer to the operating board 31
via the terminal 323 is transferred to the circuit board 63a
via the terminal 322 of the operating board 31 and used
to update the firmware.

[0053] The board fixing member 51 has the function of
fixing the operating board 31 to the inner surface of the
front cabinet 11. The board fixing member 51 preferably
has a horizontally elongated shape that extends along
the direction of extension of the operating board 31 in
plan view (X direction) as shown in FIGs. 7 and 8. A
plurality of ribs 511 are provided on the board fixing mem-
ber 51 on the inside (Y1 direction side) of the television
1. The individual ribs 511 preferably are arranged so as
to respectively have substantially the same height as
shown in FIG. 13. In addition, the ribs 511 are preferably
formed by resin molding integrally with the board fixing
member 51.

[0054] As is shown in FIG. 13, the individual ribs 511
are configured so as to respectively press, toward the
front cabinet 11 (toward the Y1 direction), the surface of
the operating board 31 on the side opposite from the side
on which the capacitance switches 311 are provided. Fur-
thermore, the individual ribs 511 are arranged so as to
respectively press the positions corresponding to the ca-
pacitance switches 311 on the surface of the operating
board 31 on the side opposite from the side on which the
capacitance switches 311 are provided as shown in FIG.
13. Moreover, as is shown in FIG. 7, the ribs 511 are
arranged so as to extend in a direction (Z direction) sub-
stantially perpendicular to the direction in which the sev-
en capacitance switches 311 are provided side-by-side
(X direction). The ribs 511 are also arranged so as to
extend from the end portion on the Z2 direction side of
the board fixing member 51 to the position that is sub-
stantially one half of the board fixing member 51 in the
Z direction.

[0055] One hook 512 is provided on each of the two
end portions of the board fixing member 51 in the X di-
rection as shown in FIGs. 7 and 8. The hooks 512 are
provided in order to temporarily fix the board fixing mem-
ber 51 to the front cabinet 11. The individual hooks 512
are arranged so as to engage with the hook engaging
members 112b and 113a (see FIG. 3) respectively pro-
vided on the attachment members 112 and 113. In ad-
dition, one screw hole 513 is provided in each of the two
end portions of the board fixing member 51 in the direc-
tion of length (X direction). As is shown in FIG. 10, the
individual screw holes 513 are located at positions cor-
responding to the respective screw holes 112c and 113b
(see FIG. 9) in the attachment members 112 and 113 in
a state in which the board fixing member 51 is temporarily
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fixed to the attachment members 112 and 113 by the
hooks 512. The board fixing member 51 is configured so
as to be fixed to the front cabinet 11 preferably by the
screws 513b being inserted via the screw holes 513. Fur-
thermore, a cutout 514 and a hole 515 are provided in
the board fixing member 51. The cutout 514 is provided
in order to expose the terminal 322 provided on the op-
erating board 31 to the rear side (Y2 direction side) of
the television 1. The hole 515 is provided in order to ex-
pose the terminal 323 provided on the operating board
31 to the rear side (Y2 direction side) of the television 1.
[0056] The display 62 is disposed on the rear side (Y2
direction side) of the front cabinet 11 and fixed to the front
cabinet 11 as shown in FIG. 2. Moreover, the display 62
is configured so as to display video of television broad-
cast on the screen on the front side (Y1 direction side)
thereof. In addition, the display 62 has the rear frame 621
on the rear-side (Y2 direction-side) surface. The rear
frame 621 is preferably made of metal (made of sheet
metal composed of SECC (electrogalvanized steel
sheet), for example). Furthermore, the rear frame 621 is
provided with screw holes 621a to attach the circuit board
63a for signal processing and the circuit board 63b for
power generation, screw holes 621b to attach the stand
attachment member 64, and screw holes 621c to attach
the cover member 65.

[0057] The circuit boards 63a and 63b are disposed
on the rear side (Y2 direction side) of the display 62 and
fixed to the rear frame 621 of the display 62 as shown in
FIG. 2. Moreover, the circuit boards 63a and 63b are
attached by the screws 632 being inserted into the screw
holes 621ainthe rear frame 621 via screw insertion holes
631. In addition, the circuit boards 63a and 63b are each
connected to the display 62 by wiring (not illustrated).
Furthermore, the circuit board 63a includes a receiver
(tuner) 633 which can receive television broadcasts.
[0058] The stand attachment member 64 is disposed
on the rear side (Y2 direction-side) of the display 62 and
fixed to the rear frame 621 of the display 62 as shown in
FIG 2. This stand attachment member 64 is provided with
screw insertion holes 648a and 648b. Moreover, the
stand attachment member 64 is preferably integrally
molded from a resin such as polystyrene. The stand at-
tachment member 64 preferably has a standing wall
shape that covers the lower side (Z2 direction side) of
the circuit boards 63a and 63b attached to the display
62. In addition, the stand attachment member 64 is at-
tached by screws 649 being inserted into the screw holes
621b in the rear frame 621 via the screw insertion holes
648a. The stand attachment member 64 is also attached
by screws 652 being inserted into the screw holes 621b
in the rear frame 621 via the screw insertion holes 648b.
[0059] The cover member 65 is disposed on the rear
side (Y2 direction side) of the display 62 and fixed to the
rear frame 621 of the display 62 and the front cabinet 11
as shown in FIG. 2. Furthermore, the cover member 65
is arranged such that the upper side (Z1 direction side),
the left and right (X direction), and the rear side (Y2 di-
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rection side) of the circuit boards 63a and 63b attached
to the display 62 are not exposed to the outside. That is,
the cover member 65 is configured so as to cover the
circuit boards 63a and 63b attached to the display 62
along with the stand attachment member 64. Further-
more, the cover member 65 is arranged so as to cover
a portion on the rear side (Y2 direction side) of the rear
frame 621 of the display 62. Moreover, the cover member
65 includes screw insertion holes 651. In addition, the
cover member 65 is attached by the screws 652 being
inserted into the screw holes 621a through 621c of the
rear frame 621 via the screw insertion holes 651.
[0060] The stand member 71 is configured so as to
support the display device main body 61. Furthermore,
the stand member 71 is configured so as to be disposed
on the lower side (Z2 direction side) of the stand attach-
ment member 64 and attached to the stand attachment
member 64 by screws 712 being inserted via screw in-
sertion holes 711 as shown in FIG. 2.

[0061] Next, the procedure for attaching the operating
board 31 and the board fixing member 51 will be de-
scribed with reference to FIGs. 9, 10, 12, and 13. First,
the operating board 31 is disposed between the two at-
tachment members 112 and 113 provided on the front
cabinet 11 and installed on the inside (Y2 direction side)
of the front cabinet 11 as shown in FIG. 9. In this case,
the operating board 31 is positioned by the cutout 319 in
the operating board 31 being engaged with the position-
ing member 112a of the front cabinet 11, and the oper-
ating board 31 is also positioned by the cutouts 321 in
the operating board 31 and the upper surface side (Z1
direction side) of the operating board 31 being engaged
with the positioning members 115 of the front cabinet 11.
In this state, the board fixing member 51 is installed be-
tween the two attachment members 112 and 113 provid-
ed on the front cabinet 11 from the inside (Y2 direction
side) of the front cabinet 11 over the operating board 31
as shown in FIG. 10. Then, the board fixing member 51
is pushed in toward the front side (Y1 direction) of the
front cabinet 11, and the two hooks 512 for temporarily
fixing the board fixing member 51 are engaged with the
hook engaging members 112b and 113a of the front cab-
inet 11, thus temporarily fixing the board fixing member
51 to the attachment members 112 and 113 of the front
cabinet 11. In this state, the screws 513b are used to fix
the board fixing member 51 to the attachment members
112 and 113 of the front cabinet 11. Moreover, as is
shown in FIGs. 12 and 13, the operating board 31 is in-
stalled such that the ground pattern 317 on the operating
board 31 is in contact, without any space therebetween,
with the opening edge portion 111b of the light-guiding
hole 111 in the front cabinet 11 toward the operating
board 31.

[0062] In the present preferred embodiment, as was
described above, by providing the LED 312 attached to
the operating board 31 and disposed at a position farther
behind the ground pattern 317 on the operating board 31
as seen from the front, static electricity intruding from the
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light-guiding hole 111 in the front cabinet 11 can be di-
rectly dropped (removed) onto the ground pattern 317
that is provided in front of the LED 312 before reaching
the LED 312. Consequently, itis possible to prevent static
electricity from reaching the LED 312 used as the light
source without providing any member exclusively as a
countermeasure against static electricity, other than the
operating board 31 that includes the ground pattern 317.
[0063] In the present preferred embodiment, as was
described above, by providing the ground pattern 317 on
the surface of the operating board 31 so as to be exposed
to the interior of the light-guiding hole 111 in the front
cabinet 11 as seen from the front, it is possible to easily
drop (remove) static electricity intruding via the light-guid-
ing hole 111 directly onto the ground pattern 317.
[0064] In the present preferred embodiment, as was
described above, as a result of the ground pattern 317
thatis exposed to the interior of the light-guiding hole 111
in the front cabinet 11 being arranged on the surface of
the operating board 31 so as to surround the LED 312 in
a circumferential shape as seen from the front, even if
static electricity should intrude from any direction around
the LED 312, the static electricity can be dropped (re-
moved) by the ground pattern 317 thatis arranged so as
to circumferentially surround the LED 312, so it is possi-
ble to effectively prevent the static electricity from reach-
ing the LED 312 used as the light source.

[0065] In the present preferred embodiment, as was
described above, by attaching the operating board 31 to
the front cabinet 11 such that the ground pattern 317 on
the operating board 31 is in contact with the opening edge
portion 111b of the light-guiding hole 111 in the front cab-
inet 11 toward the operating board 31 without any space
therebetween, static electricity is prevented from intrud-
ing into the interior of the television 1 from the space
between the ground pattern 317 on the operating board
31 and the opening edge portion 111b of the light-guiding
hole 111 in the front cabinet 11 toward the operating
board 31, soitis possible to prevent static electricity from
reaching the LED 312 more effectively.

[0066] In the present preferred embodiment, as was
described above, the LED installation hole 315 where
the LED 312 is disposed is provided in the operating
board 31, the ground pattern 317 is arranged on the sur-
face of the LED installation hole 315 in the vicinity of the
opening edge portion 315a in a circumferential configu-
ration along the opening edge portion 315a of the LED
installation hole 315, and the LED 312 is disposed in the
interior of the LED installation hole 315 of the operating
board 31 and in a position farther behind the ground pat-
tern 317 on the operating board 31 as seen from the front.
As a result, it is possible to dispose the LED 312 easily
in a position farther behind the ground pattern 317 merely
by disposing the LED 312 in the interior of the LED in-
stallation hole 315 that is provided with the ground pattern
317 in a circumferential configuration along the opening
edge portion 315a.

[0067] In the present preferred embodiment, as was
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described above, as a result of the opening edge portion
315a of the LED installation hole 315 toward the front
cabinet 11 being provided on the inside of the opening
edge portion 111b of the light-guiding hole 111 toward
the operating board 31 as seen from the front, and as a
result of the ground pattern 317 being provided on the
surface of the operating board 31 in a region between
the opening edge portion 315a of the LED installation
hole 315 toward the front cabinet 11 and the opening
edge portion 111b of the light-guiding hole 111 toward
the operating board 31, the ground pattern 317 arranged
in a circumferential configuration along the opening edge
portion 315a of the LED installation hole 315 in the op-
erating board 31 can be formed easily in an exposed
manner by utilizing the difference in the size of the open-
ing edge portions between the opening edge portion
111b of the light-guiding hole 111 toward the operating
board 31 and the opening edge portion 315a of the LED
installation hole 315 toward the front cabinet 11.

[0068] In the present preferred embodiment, as was
described above, the LED 312 preferably includes the
LED main body 312a and the board attachment member
312b, and the board attachment member 312b of the
LED 312is attached to the surface of the operating board
31 on the side opposite from the front cabinet 11 in a
state in which the LED main body 312a is disposed in
the LED installation hole 315. Consequently, the LED
312 can be disposed easily in the interior of the LED
installation hole 315 in the operating board 31 and in a
position farther behind the ground pattern 317 on the
operating board 31 merely by attaching the board attach-
ment member 312b of the LED 312 to the surface of the
operating board 31 on the side opposite from the front
cabinet 11.

[0069] In the present preferred embodiment, as was
described above, the light-guiding hole 111 in the front
cabinet 11 preferably has a substantially circular truncat-
ed cone shape, the smaller opening edge portion 111b
of the substantially circular truncated cone-shaped light-
guiding hole 111 contacts the operating board 31, and
the ground pattern 317 on the operating board 31 is ex-
posed on the inside of the smaller opening edge portion
111b of the substantially circular truncated cone-shaped
light-guiding hole 111. Consequently, the light-guiding
hole 111 which becomes a static electricity intrusion path
becomes gradually smaller along the direction of intru-
sion of static electricity, so it is possible to narrow down
the region where static electricity reaches. As a result, it
is possible to drop and prevent static electricity efficiently
even with the small ground pattern 317.

[0070] In the present preferred embodiment, as was
described above, the front cabinet 11 preferably includes
the panel 21 formed with the panel hole 212 including
the opening edge portion with a smaller inner diameter
than the opening edge portion 111a of the light-guiding
hole 111 toward the outer surface of the front cabinet 11,
and the panel 21 is attached to the front side of the front
cabinet 11 such that the panel hole 212 overlaps with the
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light-guiding hole 111 in the front cabinet 11. If such a
configuration is adopted, even in cases where the panel
21 is attached to the front side of the front cabinet 11 in
a positionally shifted state, the panel hole 212 and the
light-guiding hole 111 can be readily disposed in mutually
overlapping positions, so it is possible to emit light to the
outside easily via the panel hole 212.

[0071] In the present preferred embodiment, as was
described above, the rear frame 621 preferably made of
metal is provided on the rear side of the display 62, and
the ground pattern 317 is electrically connected to the
rear frame 612. As a result, itis possible to prevent static
electricity from remaining on the operating board 31 by
diverting the static electricity dropped onto the ground
pattern 317 of the operating board 31 to the rear frame
612 that has a large surface area.

[0072] In the present preferred embodiment, as was
described above, by providing the plurality of capacitance
switches 311 in the vicinity of the LED 312 disposed on
the operating board 31 and providing the light-guiding
hole 111 in a position of the front cabinet 11 that allows
the LED 312 and the ground pattern 317 to be exposed
and does not allow the capacitance switches 311 to be
exposed as seen from the front, static electricity intruding
via the light-guiding hole 111 is dropped onto the ground
pattern 317 even when the capacitance switches 311 are
provided in the vicinity of the LED 312 disposed on the
operating board 31, so itis possible to prevent the static
electricity from directly reaching the capacitance switch-
es 311. Thus, in the present preferred embodiment, it is
possible to inhibit static electricity from reaching the LED
312 and the capacitance switches 311 without providing
a ground plate or the like in front of the operating board
31, so the capacitance switches 311 can be in direct con-
tact with the inner surface of the front cabinet 11. As a
result, it is possible to operate the capacitance switches
311 in a proper manner.

[0073] Note that the preferred embodiments disclosed
herein merely constitute examples in all respects and
should be considered to be non-restrictive. The scope of
the present invention is indicated not by the description
of the aforementioned preferred embodiments, butrather
by the scope of the patent claims, and includes all mod-
ifications with an equivalent meaning to the scope of the
patent claims and within the scope of the patent claims.
[0074] For instance, in the aforementioned preferred
embodiments, an example was shown in which the
present invention was applied to a television, but the
present invention is not limited to this. The present in-
vention may also be applied to display devices other than
televisions. For example, the present invention may be
applied to a display or the like for a PC (personal com-
puter).

[0075] Furthermore, in the aforementioned preferred
embodiments, an example was shown in which the LED
as the light-emitting element of the presentinvention was
provided in a position that is substantially one half of the
thickness of the operating board as seen from the front
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side, but the present invention is not limited to this. In the
presentinvention, the light-emitting element may also be
provided in a position other than a position that is sub-
stantially one half of the thickness of the board as long
as it is a position farther behind the ground pattern.
[0076] Moreover, inthe aforementioned preferred em-
bodiments, an example was shown in which the LED as
the light-emitting element of the present invention was
provided in the interior of the LED installation hole as the
light-emitting element installation hole of the present in-
vention, but the present invention is not limited to this. In
the presentinvention, the light-emitting element may also
be provided in the interior of a cutout as long as itis in a
position farther behind the ground pattern.

[0077] Inaddition,inthe aforementioned preferred em-
bodiments, an example was shown in which the board
attachment member of the light-emitting element of the
present invention was attached to the operating board
by soldering, but the present invention is not limited to
this. Inthe presentinvention, the board attachment mem-
ber may also be attached to the board, for example, by
an adhesive or the like other than by soldering.

[0078] Furthermore, in the aforementioned preferred
embodiments, an example was shown in which the op-
erating board was fixed to the front cabinet by the board
fixing member, but the present invention is not limited to
this. The board may also be fixed to the front case, for
example, by a double-sided tape or the like other than
by the board fixing member.

[0079] Moreover, inthe aforementioned preferred em-
bodiments, an example was shown in which the
light-guiding hole was formed in a substantially circular
truncated cone shape, but the present invention is not
limited to this. In the present invention, the light-guiding
hole may also be formed in a shape other than a circular
truncated cone shape. In this case, a shape formed to
be tapered toward the back is preferable. With such a
configuration, the light-guiding hole that becomes an in-
trusion path for static electricity becomes gradually small-
er along the direction of intrusion of the static electricity,
so it is possible to narrow down the region where static
electricity reaches. As aresult, it is possible to efficiently
drop static electricity even with a small ground pattern.
[0080] Inaddition, inthe aforementioned preferred em-
bodiments, an example was shown in which the capac-
itance switches were provided on the operating board,
but the present invention is not limited to this. In the
present invention, electronic components other than the
capacitance switches may also be provided on the op-
erating board.

[0081] Furthermore, in the aforementioned preferred
embodiments, an example was shown in which the op-
erating members corresponding to the capacitance
switches were provided on the panel attached to the front
cabinet, but the present invention is not limited to this. In
the present invention, it is also possible to provide the
operating members corresponding to the capacitance
switches directly on the front case without providing the
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panel.

[0082] While preferred embodiments of the present in-
vention have been described above, itis to be understood
that variations and modifications will be apparentto those
skilled in the art without departing from the scope and
spirit of the present invention. The scope of the present
invention, therefore, is to be determined solely by the
following claims.

Claims
1. A display device comprising:

a frame-shaped front case that includes a light-
guiding hole to guide light from a light source to
outside;

a display including a display region that is dis-
posed so as to be exposed from the frame-
shaped front case;

a board that is attached to an inner surface of
the frame-shaped front case and that includes
a ground pattern on a surface thereof on a side
of the inner surface of the frame-shaped front
case; and

a light-emitting element defining the light source
thatis attached to the board and that is disposed
at a position farther behind the ground pattern
of the board as seen from the front of the display
device.

2. Thedisplay device according to claim 1, wherein the
ground pattern is arranged on the surface of the
board so as to be exposed to an interior of the light-
guiding hole of the frame-shaped front case as seen
from the front of the display device.

3. Thedisplay device according to claim 2, wherein the
ground pattern exposed to the interior of the light-
guiding hole of the frame-shaped front case is ar-
ranged on the surface of the board so as to surround
a circumference of the light-emitting element seen
from the front of the display device.

4. Thedisplay device according to claim 1, wherein the
board is attached to the frame-shaped front case
such that the ground pattern on the board is in con-
tact with the opening edge portion of the light-guiding
hole in the frame-shaped front case toward the board
without any space therebetween.

5. The display device according to claim 1, wherein
the board includes a light-emitting element installa-
tion hole where the light-emitting element is dis-
posed;
the ground pattern is provided on the surface of the
board at an area of an opening edge portion of the
light-emitting element installation hole in a circum-
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ferential configuration along the opening edge por-
tion of the light-emitting element installation hole;
and

the light-emitting element is disposed in an interior
of the light-emitting element installation hole of the
board and at a position farther behind the ground
pattern on the board as seen from the front of the
display device.

The display device according to claim 5, wherein the
opening edge portion of the light-emitting element
installation hole toward the frame-shaped front case
is provided on an inside of the opening edge portion
of the light-guiding hole toward the board as seen
from the front of the display device; and

the ground pattern is provided on the surface of the
board in a region between the opening edge portion
of the light-emitting element installation hole toward
the frame-shaped front case and an opening edge
portion of the light-guiding hole toward the board.

The display device according to claim 5, wherein
the light-emitting element includes a light-emitting
elementmain body and aboard attachment member;
and

the board attachment member of the light-emitting
element is attached to the surface of the board on a
side opposite from the frame-shaped front case in a
state in which the light-emitting element main body
is disposed in the light-emitting element installation
hole.

The display device according to claim 1, wherein
the light-guiding hole in the frame-shaped front case
has a substantially circular truncated cone shape;
a smaller opening edge portion of the substantially
circular truncated cone-shaped light-guiding hole
contacts the board, and the ground pattern on the
board is exposed on an inside of the smaller opening
edge portion of the substantially circular truncated
cone-shaped light-guiding hole.

The display device according to claim 1, wherein
the frame-shaped front case includes a panel includ-
ing a panel hole that has an opening edge portion
with a smaller inner diameter than an opening edge
portion of the light-guiding hole in the frame-shaped
front case toward the outer surface thereof; and
the panel is attached to a front side of the frame-
shaped front case such that the panel hole overlaps
with the light-guiding hole in the frame-shaped front
case.

The display device according to claim 1, wherein
arear frame made of metal is provided on a rear side
of the display; and

the ground pattern is electrically connected to the
rear frame.
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11. The display device according to claim 1, wherein

a plurality of capacitance switches are provided ad-
jacent to the light-emitting element disposed on the
board; and

the light-guiding hole is provided in a position of the
frame-shaped front case from which the light-emit-
ting element and the ground pattern are exposed
and from which the capacitance switches are not ex-
posed as seen from the front of the display device.

12. A television comprising:

areceiver arranged to receive television broad-
casts;

a frame-shaped front case that includes a light-
guiding hole to guide light from a light source to
outside;

a display including a display region that is ex-
posed from the frame-shaped front case;

a board that is attached to an inner surface of
the frame-shaped front case and that includes
a ground pattern on a surface thereof on a side
of the inner surface of the frame-shaped front
case; and

a light-emitting element defining the light source
thatis attached to the board and that is disposed
at a position farther behind the ground pattern
of the board as seen from the front of the tele-
vision.
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